pants (408 men, 624 women) are provided. Conclusions: Most of the registered study population was enrolled, and this may have been due to the close relationship between NEDISA researchers and the general physicians in the area of study. The NEDISA study will likely improve our knowledge of prevalence rates of the neurological diseases chosen for study as well as the set of risk factors that predispose individuals in Spain to these disorders.
naires to detect neurological conditions. By contrast, direct examination of all study participants would have yielded more accurate estimates of both disease prevalence and incidence and would have lessened the potential effects of diagnostic misclassification in association studies.
In 2007, we initiated a survey -Neurological Disorders in Salamanca (NEDISA) -in Salamanca, central-western Spain, in order to establish an elderly Spanish cohort among whom health status could be studied. The NE-DISA study was carried out according to the rules of a population-based survey of rare diseases, in which specialists are required to make differential diagnoses in a large study sample [12] . The NEDISA study selected a cohort of elderly people living in one well-defined geographic area of Spain (central-western Spain), yet at the same time, the participants represented a range of cultural and socioeconomic backgrounds.
The main aim of this project was to analyze the prevalence rates of neurological diseases in the elderly, including stroke, dementia, mild cognitive impairment, essential tremor (ET), Parkinson's disease (PD) and restless legs syndrome. In this paper, we describe the planning and methods of the baseline survey, and report the main demographic findings of the NEDISA cohort.
Methods

Geographical Area
The site of study was the district of Los Pizarrales (8, 113 inhabitants; 13.3% or 1,077 6 65 years of age), a suburb of metropolitan Salamanca. The district includes both blue-and whitecollar populations. This site was chosen for the following reasons: (1) in the primary care setting, there was a computer-based registry of medical data on the elderly, and (2) there was a close relationship between the NEDISA researchers and local physicians and health authorities. Moreover, there were sufficient differences in social structure at this site to facilitate the study of elderly samples with different lifestyles and risk factors for neurological disease. All persons 6 65 years of age were considered eligible for the study if they were resident in the area on December 31, 2006. The survey included both the household and nursing home populations of the community.
All procedures were approved by the ethical standards committees on human experimentation at Salamanca University Hospital. Written (signed) informed consent was obtained from all participants enrolled.
Prevalence Date
Point prevalence was used to measure disease frequency, and the prevalence date used was February 1, 2007. To be included in the prevalence numerator, the subject had to be alive on February 1, 2007, and disease onset had to have occurred on or before this date.
Study Design and Phases
Each eligible resident was invited by telephone to participate. During the telephone call, the researchers explained the scope of the study, and arranged an appointment for the evaluation. The researchers encouraged participation by informing the residents that the study evaluation would be free of charge and that there would be no discomfort. The residents were asked to bring their current medications and any relevant medical documentation with them to the evaluation. The NEDISA baseline evaluation was carried out in 2 phases.
Phase 1
In phase 1 (February 1 to May 31, 2007), a 20-min, semistructured interview was conducted, in which the following data were collected: demographic information, health status (perceived health, major chronic diseases, functional activities in daily life and medication usage), vascular risk factors and lifestyle variables (consumption of alcohol, smoking habits, etc.), as well as data on the neurological outcomes of interest (stroke, ET, PD, restless legs syndrome and cognitive disorders). Occupation was classified according to the main categories established by the Spanish National Statistics Institute, reported as the occupation the participants had been employed in for the longest period of time during their life [13] .
Furthermore, all participants were examined. The neurological examination was performed by 1 of 4 senior neurologists (J.C., M.D.S., J.A. and C.R., see Acknowledgments) and 2 extensively trained general physicians (R.C. and J.d.V., see Acknowledgments) who all met at the inception of the study to establish standardized methods to perform and interpret the examination. The general neurological examination included an assessment of mental status, speech, cranial nerves, strength and tone, primary sensory modalities, reflexes, extensor toe signs, coordination and gait, as well as the motor portion of the Unified PD Rating Scale [14] . During the neurological examination, the participants were also asked to perform 3 manual tasks to assess postural and kinetic tremors including sustained bilateral arm extension, bilateral finger-nose-finger maneuver (with a minimum of 6 repetitions with each arm) and a handwriting sample. Immediately after the neurological examination, all participants underwent a brief neuropsychological test battery, implemented by experienced neuropsychologists (Y.C., S.G., L.G.-L., R.G.-G., I.C. and B.F.-C., see Acknowledgments) who were blinded to the neurological diagnosis. The test battery included tests of global cognitive performance and included the Mini-Mental State Examination [15, 16] , the clock drawing test [17] and the Mini-Clock [18] . The Mini-Mental State Examination was performed according to Folstein et al. [15] ; the examination was translated into Spanish, as previously published by a Spanish group [16] . In addition, a functional scale (the Disability Assessment for Dementia Scale) was also administered [19] .
Blood samples from each participant were collected in a fasting state. We collected blood samples for apolipoprotein genotyping, complete blood count, chemistry count, sedimentation rate, vitamin B 12 and folic acid levels, thyroid function tests, syphilis serological test and homocysteine, among others.
Phase 2
In phase 2 (June 1, 2007, to June 1, 2008) , all enrollees (including all those who had a neurological disease and all those who were healthy) were invited to the outpatient clinic at Salamanca University Hospital for a more complete neuropsychological assessment which included the Neuropsychiatric Inventory [20] , the Hopkins Verbal Learning Test [21] , the Dementia Rating Scale-2 [22] and the Geriatric Depression Screening Scale [23] . In addition, ability to perform activities of daily living was assessed by means of the Interview for Deterioration in Daily Living Activities [24] . These neuropsychological tests were administered and scored by 3 experienced neuropsychologists (Y.C., S.G. and L.G.-L., see Acknowledgments).
During phase 1, ET had been diagnosed using criteria that were similar those used in a Sicilian study [25] . These criteria have been used in other large-scale, population-based studies [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] . Thus, enrollees were diagnosed as having ET if they had an action tremor of the head or limbs without any other recognizable cause. The tremor had to be of gradual onset and either present for at least 1 year or be accompanied by a family history of the same disorder (at least 1 reported first-degree relative affected). In the handwriting sample, tremor severity had to be moderate or greater. Each patient with an ET diagnosis during phase 1 was reexamined during phase 2 using a standardized tremor examination [40, 41] . This examination included 1 test of postural arm tremor and 5 tests of kinetic arm tremor (pouring water, drinking water, using spoon, finger-to-nose maneuver and drawing spirals) performed with each hand (12 tests in total) [40, 41] .
All participants diagnosed with PD, ET or a cognitive disorder underwent structural magnetic resonance imaging using the same Vision 1.5T scanner. In addition, technetium 99m-labeled hexamethylpropyleneamine oxime single photon emission computed tomography was performed on participants with cognitive disorders. Single photon emission computed tomography imaging using [ 123 I]FP-CIT (DaTSCAN; GE Healthcare) was performed on participants with ET or PD.
Diagnostic Criteria
Stroke was diagnosed based on the clinical interview, neurological examination and medical record review. The WHO clinical definition of stroke was applied: 'rapidly developing clinical signs of focal (or global) disturbance of cerebral function lasting more than 24 hours (unless interrupted by surgery or death) with no apparent cause other than a vascular origin' [42] . Stroke classification was based on the following data sources: medical records, reports of brain imaging, and the clinical judgment of the NEDISA neurologists. Stroke was classified into the following subtypes: ischemic, hemorrhagic and unknown [43, 44] . Hemorrhagic stroke was further classified into intracerebral hemorrhage or subarachnoid hemorrhage. Extradural hematomas, subdural hematomas, traumatic hemorrhages and hemorrhages occurring with anticoagulant treatment were excluded. Ischemic stroke was diagnosed if there was clinical evidence of focal brain dysfunction and absence of intracerebral or subarachnoid hemorrhage [43, 44] . Recurrent strokes were defined as new vascular attacks that occurred more than 3 weeks after the first-ever event [43, 44] . Transient ischemic attack (TIA) was defined as a focal neurological deficit of sudden onset occurring in a specific cerebrovascular territory and resolving without sequelae in less than 24 h; nonvascular causes were excluded [42] . Thus, symptoms with gradual onset, positive visual or motor phenomena, 'shaking' spells, isolated diplopia or vertigo, unexplained falls, or paresthesias in the setting of hyperventilation were not classified as TIA [42] . Patients with symptoms lasting less than 24 h, but with an infarction imaged by computed tomography or magnetic resonance imaging, were reclassified as having a stroke instead of TIA. The diagnoses of stroke and TIA were considered definite if: (1) other physicians had already diagnosed stroke or TIA and the study physicians agreed, and (2) study physicians found sequelae consistent with a stroke diagnosis [43, 44] .
For the diagnosis of dementia, we applied the Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV criteria [45] and required evidence of cognitive deficit (based on either the mental state examination or neuropsychological test battery) as well as evidence of impairment of social or occupational function. If dementia was diagnosed, data on age of onset were elicited. The etiologic diagnosis of dementia included Alzheimer's disease (possible or probable Alzheimer's disease according to National Institute of Neurological and Communicative Diseases and Stroke/Alzheimer's Disease and Related Disorders Association criteria) [46] , vascular dementia (DSM-IV criteria) [45] -with the Hachinski scale used only as a diagnostically supportive tool [47] -, dementia associated with PD or longstanding parkinsonism (more than 6 months) and secondary dementia (known or probable specific dementia cause). Undetermined dementia was that category for which clinical information was insufficient to reach an etiologic classification.
We applied the criteria by Petersen et al. [48] to diagnose mild cognitive impairment. These criteria were: (1) the presence of a subjective memory complaint, (2) preserved general intellectual function as estimated by performance on a vocabulary test, (3) demonstration of memory impairment by cognitive testing, (4) intact ability to perform activities of daily living, and (5) absence of dementia.
Each patient with an ET diagnosis during phase 1 was reexamined using a more detailed, standardized tremor examination [40, 41] . This examination included 1 test of postural arm tremor and 5 tests of kinetic arm tremor (pouring water, drinking water, using spoon, finger-to-nose maneuver and drawing spirals) performed with each hand (12 tests in total) [40, 41] . A senior neurologist (J.C.) used the Washington Heights-Inwood Genetic Study of Essential Tremor rating scale to rate the severity of tremor (range: 0-3 for each test) and assigned a total tremor score (range: 0-36, i.e. a rating of 3 on 12 tests) [40, 41] . Head tremor was coded as present or absent on examination. Based on the interview and more detailed examination, diagnoses of ET were confirmed using published research criteria [40, 41] , which required the presence of kinetic tremor of moderate or greater amplitude during 6 3 tests, or a head tremor in the absence of other neurological disorders such as PD or dystonia [40, 41] .
We defined parkinsonism based on 4 cardinal signs: resting tremor, rigidity, bradykinesia and impaired postural reflexes. Parkinsonism was diagnosed when at least 2 cardinal signs were present in a participant not receiving antiparkinsonian therapy, or when at least 1 sign was present in a participant so treated [49] [50] [51] [52] . Among participants diagnosed with parkinsonism, the following etiologic subgroups were applied: (1) Parkinsonism related to cerebrovascular disease was defined as a form of parkinsonism with a clear time relationship between the cerebrovascular event and onset of atypical parkinsonism, preferably supported by neuroimaging, and usually without tremor [53] .
(2) Drug-induced parkinsonism was defined as a form of parkinsonism that followed the use of antidopaminergic drugs during the preceding 6 months, along with a previously negative history for the parkinsonian signs; whenever possible, the diagnosis was confirmed if the parkinsonian symptoms disappeared 6 months after having stopped the drug . (3) Parkinsonism with associated features or due to other etiologies (nervous system infection, severe head trauma, brain tumor, dementia or other neurological diseases that could affect the basal ganglia) was defined by routine clinical diagnosis; this type of parkinsonism also included Parkinson-plus syndromes; whether or not the patient also had dementia was determined according to DSM-IV criteria [45] . (4) Participants were diagnosed as having idiopathic PD when they met the UK Parkinson's Disease Society Brain Bank criteria [54] . (5) Unspecified parkinsonism was that for which clinical information was insufficient to reach an etiologic classification . Finally, participants who answered 'yes' to the following 4 questions fulfilled the 4 diagnostic criteria for restless legs syndrome as established by the International Restless Legs Syndrome Study Group [55] : (1) do you ever feel like you just have to move your legs; (2) do these feelings occur mainly when you are resting; (3) do these feelings improve with movement, and (4) are these feelings worse in the evening or night than in the morning?
Results
The flow of participants is shown in figure 1 . The registered population consisted of 1,077 individuals; 45 subjects were not examined for the following reasons: participant died before phase 1 (n = 20; 1.8%); participant was unreachable (n = 9; 0.8%); participant refused (n = 16; 1.5%). The remaining 1,032 (95.8%) subjects were examined. Table 1 shows the distribution of the NEDISA participants by age and gender. We obtained information about the educational level ( table 2 ) and occupation ( table  3 ) of 1,013 (98.2%) and 1,027 (99.5%) participants, respectively. Information on marital status and living arrangements was obtained from 1,027 (99.5%) and 1,027 (99.5%) participants, respectively ( table 4 ). Data on vascular risk factors, the number of medications and number of comorbidities are shown as well ( table 4 ).
Discussion
The main objective of the NEDISA study was to assess the epidemiology of stroke, cognitive disorders, ET, PD and restless legs syndrome in a single geographical area within the city of Salamanca. Our intention was to examine the majority of eligible elderly persons in Los Pizarrales, Salamanca municipality. Thus, the authorities of the Salamanca municipality provided us with a computer-based list of all residents from their local registry office. This registration in Spain has important social and fiscal implications and is linked with tax filing and voting. A person may remain a resident if temporarily out of the municipality, and transfers of residence require a formal request. Health care in this area is provided by the National Health Service (NHS), and medical visits, hospitalizations and prescription medications are provided for free. Even elderly people using private medical care generally refer to National Health Service physicians to obtain free medication. Hence, we believe our ascertainment was likely to be near complete.
For the baseline visit, participation in the NEDISA study was very high (95.8%). The very low proportion of nonparticipants may be explained by the recruiting pro- cedure of the NEDISA study: a review of the census by means of official files, the comfortable environment guaranteed for the interview and medical examination, and especially the close relationship between the general physicians of the area studied and the NEDISA researchers. The total population of this survey is obviously not representative of the whole elderly population of Spain. Despite this, the sociodemographic characteristics of the NEDISA cohort are similar to those in other Spanish studies based on elderly populations [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . Taking account of the distribution of participants by education and occupation, it is probable that the NEDISA cohort is representative of a sufficient range of lifestyles, and this will allow investigators to examine a variety of different risk factors for neurological disorders. In conclusion, the NEDISA cohort will likely improve our knowledge of prevalence and incidence rates of the neurological diseases chosen for study as well as the set of risk factors that predispose individuals in Spain to these disorders. N umbers of medications and reported diseases are means with SD in parentheses.
1 Alcoholism/alcohol abuse was defined as a disorder characterized by a pathological pattern of alcohol use that causes a serious impairment of social or occupational functioning.
